Preparation condition of SrS:Cu thin film electroluminescent element (EL) elements was investigated to improve blue-EL-emission properties. The sintering temperature and time were fixed at 600 and 1 , respectively. The Cu 2 S concentration of 0.5 mol% was used. The effect of the thickness of SrS:Cu emission layer on the crystallinity of EL elements was investigated. The best crystallinity was obtained under the thickness and deposition time of 18000 and 3h, respectively. A rapid thermal annealing (RTA) process at 700 was also effective to improve crystallinity of EL elements. This RTA process was better than the normal annealing process at 450 , 2min. From a dynamic force measurement (DFM), The surface roughness of EL elements was smallest after the RTA annealing at 700 , 2 min.
Flat-panel displays with thin, light-weight, and high resolution have been desired in the area of multi-media. 1 Up to now, displays of CRT (cathode-ray tube) and LCD (liquid crystal display) have been spread widely all over the world. Recently, many scientists have been actively studied flat panel displays, for example, LCD ( 
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The purpose of this work is to investigate the effect of the thickness of SrS:Cu emission layer on the crystallinity of EL elements to make the blue EL elements of high-intensity. An optimum condition of annealing (RTA) process was also investigated through this study.
2.Experiment Figure 1 shows an electron beam deposition apparatus. The SrS:Cu pellets involve 0.5 mol% Cu 2 S as a blue-emission center. The powders of SrS and Cu 2 S were mixed and pressed to be pellets. It was found in an early work that the PL properties depend on the sintering condition of SrS:Cu pellets. An optimum sintering condition was 1 hour under 600 to obtain the highest PL intensity of blue. 15 This condition was used through this study. These pellets were placed on the deposition sources (hearth), and SrS:Cu films of various thicknesses were deposited on Si substrates under accelerating voltage of 4kV, filament current of 10 mA for 10 min and followed by 20 mA for 25 min. The substrate temperature and vacuum pressure during deposition were 300 and 1 10 -5 Torr, respectively. The deposited films were annealed with a rapid thermal annealing (RTA) apparatus, as shown in Fig. 3 . The annealing of EL elements were proceeded under Ar flow rate of 100 cc/min. The annealing temperature was varied from 500 to 1000 . After attaining the annealing temperature, the power of RTA was switched off and the furnace temperature was decreased naturally to the room temperature. A data obtained under the annealing temperature and time of 450 and 2 minute, respectively, was used as a comparison. The annealing effect of films on the crystallinity was evaluated by using PL and XRD (X-ray diffraction) measurements. Only the result of PL data was shown in this paper. It means that the crystallinity of films was deteriorated if the peak temperature of RTA process was raised to higher than 800 even in a short time. Figure 5(b) shows the PL data as a function of the peak temperature of RTA process.
The biggest PL peak was obtained at the peak temperature of RTA at 700 . This data is consistent with that of XRD. It means that the PL data depends on the crystallinity of the films. The peak temperature of RTA process was 1000 . Fig. 6(a) shows a dynamic force measurement (DFM) image. The peak temperature of RTA process was 700 . Fig. 6 (b) shows a dynamic force measurement (DFM) image. The peak temperature of RTA process was 1000 .The grain size of former is smaller than that of latter. The surface roughness has also same characteristic.
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The emission color of SrS:Cu films could be explained by using PL properties. There are two peaks. The one is a blue component (high band, 460nm in wave length). The other is a green component (low band, 520nm in wave length). There were no latter peaks through this study. It means that the purity of blue color was excellent. This means that Cu + ions were doped actively as blue component (high band) elements and the crystal property of SrS was still maintained properly after an appropriate RTA process. 8, 11 4.Conclusion The SrS:Cu EL elements were prepared by using an electron beam deposition method. The effect of the thickness of SrS:Cu emission layer on the crystallinity of EL elements was investigated. The best crystallinity was obtained under the thickness and deposition time of 18000 and 3h, respectively. A rapid thermal annealing (RTA) process at 700 was also effective to improve the crystallinity of EL elements.
From a dynamic force measurement (DFM), The surface roughness of EL elements was smallest after the RTA annealing at 700 , 2 min.
